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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a phase 
shift mask having a light semi-transmitting part 
excellent in film characteristics such as acidic 
resistance and transmissivity by containing silicon 
and a metal in a sputter target, and setting the 
composition of the sputter so as to contain silicon 
in a quantity larger than a stoichiometrically stable 

composition. 

SOLUTION: This sputter target contains silicon f f '^^ 

and a metal, and the composition of the sputter ' -/ L ^ 

target is set so as to contain silicon in a quantity 
larger than a stoichiometrically stable 
composition. Thus, the extinction coefficient can 
be relatively easily minimized. A light semi- 
transmitting film 3a formed of a thin film of 
nitrided molybdenum and silicon is formed on the 
surface of a transparent base board 1 by use of 
this sputter target to provide a phase shift mask 
blank for KrF excimer laser, and the light semi- 
transmitting film 3a is patterned to provide a phase shift mask. The film formed by 
sputtering by use of such a sputter target is a thin film suitable as a light semi- 
transmittmg part ensured in high transmissivity and acidic resistance 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said spatter target is a spatter target with which the presentation of a spatter target is 
characterized by being the spatter target used in order to form the optical transflective section of a 
phase shift mask, and there being more amounts of silicon than a presentation stable to 
stoichiometric, including silicon and a metal. 

[Claim 2] The spatter target according to claim 1 with which the content of the silicon in said spatter 
target is characterized by 70-95-mol being %, 

[Claim 3] The spatter target according to claim 1 or 2 with which said metal is characterized by 
being molybdenum, titanium, a tantalum, a tungsten, and one or more metals chosen from from 
among chromium. 

[Claim 4] The manufacture approach of the phase shift mask blank characterized by forming the 
optical diffusion shell which contains nitrogen, a metal, and silicon by carrying out sputtering in the 
ambient atmosphere containing nitrogen using the spatter target which contained many amoimts of 
silicon in stoichiometric rather than the stable presentation including silicon and a metal. 
[Claim 5] The manufacture approach of a phase shift mask blank according to claim 4 that the 
content of the silicon in said spatter target is characterized by 70-95-mol being %. 
[Claim 6] The manufacture approach of the phase shift mask blank according to claim 4 or 5 
characterized by said metals being molybdenum, titanium, a tantalum, a timgsten, and one or more 
metals chosen from from among chromium. 

[Claim 7] The manufacture approach of the phase shift mask blank according to claim 4 to 6 
characterized by making the amoimt of said nitrogen with which the wavelength of die exposure 
light source to be used is contained in a sputtering ambient atmosphere in the manufacture approach 
of the phase shift mask blank which is 248nm into 25 - 100%. 

[Claim 8] The manufacture approach of the phase shift mask blank according to claim 4 to 6 
characterized by making the amount of said nitrogen with which the wavelength of the exposure 
light source to be used is contained in a sputtering ambient atmosphere in the manufacture approach 
of the phase shift mask blank which is 365nm into 38 - 48%. 

[Claim 9] The manufacture approach of the phase shift mask characterized by manufacturing using 
the phase shift mask blank obtained by the manufacture approach of a phase shift mask blank 
according to claim 4 to 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the phase shift mask 

blank which used the spatter target and this spatter target, and a phase shift mask etc 

[0002] 

[Description of the Prior Art] In recent years, reservation of high-resolution-izing which is two 
important properties required of photolithography, and the depth of focus has an opposite relation, 
and it was shown clearly only by a raise in NA of the lens of an aligner, and short wavelength-ization 
that usable resolution could not be improved (monthly publication Semiconductor World 1990.12, 
the 60th volume November [ the ] issue of application physics (1991), etc.). 

[0003] The phase shift lithography attracts attention as a next-generation photolithography technique 
under such a situation. A phase shift lithography does not add modification to optical system, but is 
the approach of raising the resolution of optical lithography by modification of only a mask, and 
enables it to improve resolution by leaps and bounds by giving phase contrast between the exposure 
light which penetrates a photo mask using interference between the transmitted lights. 
[0004] A phase shift mask is a mask which has information on the strength [ optical ] and topology 
simulataneously, and various types, such as the Levenson (Levenson) mold, an auxiliary pattern 
mold, and a self-align mold (edge enhancement mold), are known. Compared with the conventional 
photo mask which has only information on the strength [ optical ], these phase shift masks have a 
complicated configuration, and manufacture also takes an advanced technique to them. 
[0005] As one of the phase shift mask of this, the phase shift mask called the so-called halftone mold 
phase shift mask is developed in recent years. 

[0006] Since the optical transflective section will have two fiinctions of the protection from light 
fiinction which intercepts exposure light substantially , and the phase shift fiinction to which the 
phase of light is shift ( it is usually reversed ) , this halftone type of phase shift mask does not need to 
form independently a light-shielding film pattern and a phase shift film pattern , and has the 
description that a configuration is simple and manufacture is also easy . 

[0007] The light transmission section 2 which makes the light of the reinforcement which contributes 
substantially the mask pattem formed on the transparence substrate 1 to exposure as the phase shift 
mask of a halftone mold is shown in drawing 1 penetrate (transparence substrate outcrop), It 
constitutes from the optical transflective section (phase-shifter [ the protection-from-light'section- 
cum-] section) 3 which makes the light of the reinforcement which does not contribute to exposure 
substantially penetrate (this drawing (a)), and the thing it is made for the phase of the light which 
was made to shift the phase of the light which penetrates this optical transflective section, and 
penetrated the optical transflective section to become the relation substantially reversed to the phase 
of the light which penetrated the light transmission section - (- this drawing (b)) - The light which 
passes near the boundary section of the optical transflective section and the light transmission 
section, and turned to a partner's field mutually by diffraction phenomena denies mutually, and it is 
made to suit, it makes optical reinforcement in the boundary section zero mostly, and raises (this 
drawing (c))., the contrast, i.e., the resolution, of the boundary section 

[0008] By the way, the optical transflective section (phase shift layer) in the phase shift mask of the 
halftone mold mentioned above needs to have the optimal value demanded about the both sides of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 



11/14/2006 



^ JP,10-073913,A [DETAILED DESCRIPTION] 



Page 2 of 6 



light transmittance and the amount of phase shifts. 

[0009] And the applicant for this patent is applying previously about the phase shift mask which can 
reahze this optimal value demanded in the optical transflective section of a monolayer (JP,6- 
332152,A). 

[0010] This phase shift mask constitutes the optical transflective section from a thin film which 
consists of metals, such as molybdenum, silicon, and matter that uses oxygen as a main component. 
Specifically, this matter is molybdenum silicide, oxidized molybdenum and silicon (it abbreviates to 
a MoSiO system ingredient) or the molybdenum by which oxidization nitriding was carried out, and 
silicon (it abbreviates to a MoSiON system ingredient). 

[00 11] According to this, by selecting an oxygen content or the content of oxygen and nitrogen, 
permeability can be controlled and the amount of phase shifts can be controlled by thickness of a 
thin film. Moreover, since a single etching medium can be used while being able to simplify a 
membrane formation process as compared with the case where it constitutes from a multilayer which 
consists of an ingredient which can constitute the optical transflective section and is different with 
the film of the monolayer which consists of one kind of ingredient by constituting the optical 
transflective section from such matter, a production process can be simplified 
[0012] 

[Problem(s) to be Solved by the Invention] However, there is a problem as shown below in the 
conventional halftone mold phase shift mask mentioned above and its manufacture approach. 
[0013] Namely, the molybdenum oxide silicide film or oxidization nitriding molybdenum silicide 
film which is the component of the optical transflective section of a phase shift mask Are weak in 
acids, such as a sulfuric acid used as pretreatment of washing in a mask production process, washing 
at the time of a mask activity, etc., or a penetrant remover. When the permeability of the optical 
transflective section and the value of phase contrast are especially set to KrF excimer laser light 
(248nm), Although the extinction coefficient (K) needed to be made small and whenever 
[ oxidation ], or whenever [ oxidation nitriding ] fully had to be raised as this means, acid resistance 
fell remarkably and the problem that a gap will arise was in the permeability and phase contrast 
which were set up. 

[0014] Moreover, since oxide accumulated on the spatter target front face (especially non-erosion 
field) and discharge became unstable as whenever [ oxidization ], or whenever [ oxidization 
nitriding ] were raised at the time of membrane formation of a phase shift mask blank, the 
controllability of transmission and thickness got worse and there was also a problem of being easy to 
produce a defect etc. in a blank. 

[0015] Furthermore, since the relation between a spatter target presentation, the presentation of 
sputtering gas, and film properties, such as acid resistance and permeability, was not solved, the 
phase shift mask excellent in film properties, such as acid resistance and permeability, was not 
obtained. 

[0016] This invention is made in view of the trouble mentioned above, and in case the phase shift 
mask and phase shift mask blank which have the optical transflective section excellent in film 
properties, such as acid resistance and transmission, provide, it sets offer of the spatter target used in 
the membrane formation process of said optical transflective section as the first object. 
[001 7] Moreover, this invention sets offer of the approach of manufacturing the phase shift mask 
blank which has the optical transflective section which was excellent in the above-mentioned film 
property with the spatter using the above-mentioned spatter target, and a phase shift mask as the 
second object. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it is the spatter target 
used in order that the spatter target of this invention may form the optical transflective section (phase 
shift layer) of a phase shift mask, and said spatter target is considered as the configuration with more 
[ the presentation of a spatter target ] amounts of silicon to stoichiometric than a stable presentation, 
including silicon and a metal. 

[001 9] Moreover, in the spatter target of above-mentioned this invention, as for the spatter target of 
this invention, the content of the silicon in the above-mentioned spatter target is considered as the 
configuration they are [ configuration ] one or more metals with which 70-95-mol the configuration 
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it is [ configuration ] % or, and the above-mentioned metal is chosen from from among 
molybdenum, titanium, a tantalum, a tungsten, and chromiimi. 

[0020] Furthermore, the manufacture approach of the phase shift mask blank of this invention is 
considered as the configuration which forms the optical diffusion shell (phase shift film) containing 
nitrogen, a metal, and silicon by carrying out sputtering in the ambient atmosphere containing 
nitrogen using the spatter target which contained many amounts of silicon in stoichiometric rather 
than the stable presentation including silicon and a metal. 

[0021] Moreover, the manufacture approach of the phase shift mask blank of this invention In the 
manufacture approach of above-mentioned this invention the content of the silicon in the above- 
mentioned spatter target 70-95-mol the configuration which is %, and the above-mentioned metal 
Molybdenum, titanium. In the manufacture approach of a phase shift mask blank that the wavelength 
of the exposure light source which are a tantalum, a tungsten, and one or more metals chosen from 
from among chromium and which is constituted and used is 248nm The configuration which made 
the amount of the above-mentioned nitrogen contained in a sputtering ambient atmosphere 25 - 
100%, Or wavelength of the exposure light source to be used is considered as the configuration 
which made the amount of the above-mentioned nitrogen contained in a sputtering ambient 
atmosphere 38 - 48% in the manufacture approach of the phase shift mask blank which is 365nm. 
[0022] Furthermore, the manufacture approach of the phase shift mask of this invention is 
considered as the configuration manufactured using the phase shift mask blank obtained by the 
manufacture approach of above-mentioned this invention. 
[0023] 

[Function] The spatter target of this invention serves as a thin film with the film suitable as the 
optical transflective section (phase shift layer) which secured high permeability, acid resistance, etc. 
which formed membranes by the spatter using this spatter target by considering the presentation of a 
spatter target as the presentation which made [ more ] the amoimt of silicon than a stable 
presentation at stoichiometric, including silicon and a metal while being able to make the extinction 
coefficient (K) small comparatively easily. 

[0024] In addition, when the discharge stability at the time of membrane formation etc. is taken into 
consideration, specifically, it is desirable to make the content of the silicon in a spatter target into 70- 
95-mol%. If this has more contents of the silicon in a spatter target than 95-mol%, it will be set to 
DC sputtering, since it is hard coming to apply an electrical potential difference on a spatter target 
front face (erosion section) (the electrical and electric equipment — a passage — hard — it becomes) It 
is because discharge serves as instability (difficult), and it will not become the good film of about 
[ that the thin film which constitutes the optical transflective section of high permeability is not 
obtained ], and acid resistance if there are few contents of the silicon in a spatter target than 70- 
mol%. In addition, the discharge stability at the time of membrane formation also influences 
membraneous quality, and if excelled in discharge stability, the optical transflective section of good 
membraneoxis quality will be obtained. 

[0025] Moreover, it is preferably desirable [ the relative density (ratio of the specific gravity of the 
target material actually used when the value which calculated the specific gravity of the target 
material of this invention is set to 100) of target material ] that it is 98% or more still more preferably 
95% or more 90% or more. Since the pore section (cavity) of a target decreases by making relative 
density of target material high, discharge is stabilized and generating of the particle by abnormality 
discharge can be prevented. When the relative density of target material is less than 90%, since the 
establishment in which particle exists in the film formed and obtained becomes high, the particle 
becomes a cause and a pinhole occurs on the film, it is not desirable. 

[0026] In addition, molybdenum, titanium, a tantalum, a tungsten, chromium, etc. are mentioned as a 
metal in a spatter target. 

[0027] In the manufacture approach of the phase shift mask blank of this invention By carrying out 
sputtering in the ambient atmosphere containing nitrogen using the spatter target of this invention 
mentioned above In case the optical diffusion shell (phase shift film) containing nitrogen, a metal, 
and silicon is formed When the wavelength of the exposure light source to be used is 248nm, make 
into 25 - 100% the amount of the nitrogen contained in a sputtering ambient atmosphere, and by 
considering as 38 - 48%, when the wavelength of the exposure light source to be used is 365nm 
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Inspection can be ensured [ easily and ] in case the optical property of a phase shift mask and 
inspection of a pattern which were obtained by carrying out patterning of a phase shift mask blank or 
this phase shift mask blank are conducted, while the thin film which constitutes the optical 
transflective section of high transmission is obtained. The amount of the nitrogen with which the 
wavelength of the exposxire light source to be used is 248nm and 365nm, respectively, and is 
contained in a sputtering ambient atmosphere this, respectively 25%, in being smaller than 38% 
When the phase shift layer of high permeability is not obtained and the amount of nitrogen exceeds 
48% in the wavelength of 365nm, in case the permeability of a phase shift layer becomes high too 
much and the optical property of a phase shift layer and inspection of a pattern are conducted with 
the inspection machine of a transparency mold, since it is hard coming to inspect, it is not desirable. 
[0028] Furthermore, according to the manufacture approach of the phase shift mass KUKUBU rank 
of this invention, the phase shift mass KUKUBU rank which has the optical transflective section 
excellent in the film property mentioned above can be stably manufactured without a defect by 
specifying the presentation of a spatter target. 
[0029] 

[Example] Hereafter, based on an example, this invention is fiirther explained to a detail. 
[0030] Optical diffiision-shell 3a which consists of a thin film of the molybdenum nitrided by the 
front face of the manufacture transparence substrate 1 of one to examples 1-4 and example of 
comparison 2 blank and silicon (MoSiN) was formed, the phase shift mask blank for KrF excimer 
lasers (wavelength of 248nm) was obtained, patterning of the optical difiusion shell was carried out, 
and the phase shift m2Lsk was obtained ( drawing 2 ). 

[0031] Mixed target [which specifically changed the ratio of molybdenum (Mo) and silicon (Si: 
silicon) (Mo:Si=30:70-mol%) (example 1), (Mo:Si=20:80-mol%) (example 3 (Mo:Si=10:90-mol%)) 
(example 2) (Mo:Si=5:95-moi%) (example 1 of a comparison (a presentation stable to 
Mo:Si=33:67mol%= stoichiometric)) (example 4) ] is used. (Mo:Si=4:96-mol%) In the mixed-gas 
ambient atmosphere (Ar:10%, N2O:90%, and pressure: 1 .5xl0-3Torr) of an argon (Ar) and nitrogen 
(N2) (example 2 of a comparison) By reactive sputtering, the thin film (855nm of thickness, 925nm, 
969mn, 1008nm, 795nm, 1025nm) of the molybdenum nitrided on the transparence substrate and 
silicon (MoSiN) was formed, and the phase shift mask blank was obtained. 

[0032] On the thin film which consists of the molybdenum and silicon (MoSiN) with which the mask 
processing above-mentioned phase shift mask blank was nitrided, the resist film was formed and the 
resist pattern was formed by pattem exposure and development. Subsequently, the patterns (a hole, 
dot, etc.) of the thin film which removes the exposed part of the thin film which consists of the 
molybdenum and siHcon which were nitrided by etching (dry etching by CF4-1-02 gas), and consists 
of the molybdenum and silicon which were nitrided were obtained. After resist exfoliation, it was 
inmiersed in 100-degree C 98% sulfiiric acid (H2S04) for 15 minutes, sulfiiric acid treatment was 
carried out, the rinse was carried out with pure water etc., and the phase shift mask for KrF excimer 
lasers was obtained. 

[0033] The permeability when changing the presentation of target material to drawing 3 , acid 
resistance, and discharge stability are shown. 

[0034] In addition, "O" and change are small, "**" and change are large and the thing outside 
tolerance was made [ what light transmittance was measured using the spectrophotometer (made in 
Hitachi: model 340), it was immersed in 120-degree C heat concentrated sulftiric acid (H2S04) 
about acid resistance for 2 hours, and change was not accepted in ] into "x" for the thing in tolerance. 

[0035] When the presentation of target material forms membranes using the spatter target of the 
presentation which made [ many ] the amount of silicon rather than a stable presentation 
(Mo:Si=33:67-mol%) to stoichiometric so that assessment drawing 3 may show (examples 1-4), light 
transmittance and the optical transflective section excellent in acid resistance are obtained. On the 
other hand, when membranes were formed using the spatter target of a stable presentation 
(Mo:Si=33:67-moI%) to stoichiometric (example 1 of a comparison), a result inferior to about [ that 
high permeability is not obtained ] and acid resistance was brought. Moreover, when the content of 
silicon exceeded 95-mol% (example 2 of a comparison), the discharge at the time of membrane 
formation became instability, and the optical transflective section of good membraneous quality was 
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not obtained. 

[0036] The optical diflRision shell which consists of a thin film of the molybdenum nitrided by the 
front face of examples 5-8 and the example 3 of a comparison - 4 transparence substrate and silicon 
(MoSiN) was formed, the phase shift mask blank for i lines (wavelength of 365nm) was obtained, 
patteming of the optical diffusion shell was carried out, and the phase shift mask was obtained. 
[0037] The mixed target (Mo:Si=20:80-mol%) of molybdenum (Mo) and silicon (Si: silicon) is 
specifically used. The content of the nitrogen in the mixed-gas ambient atmosphere of an argon (Ar) 
and nitrogen (N2) While making it change with 38% (example 5), 40% (example 6), 45% (example 
7), 48% (example 8), 37% (example 3 of a comparison), and 50% (example 4 of a comparison) A 
pressure is adjusted in the range of 1 .2 - 1 .7x1 0-3Torr. By reactive sputtering The phase shift mask 
blank and the phase shift mask were obtained like the above-mentioned example except having 
formed the thin film of the molybdenum nitrided on the transparence substrate, and silicon (MoSiN). 
In addition, the thickness of the optical transflective section was adjusted so that the amoimt of phase 
shifts might become 180 degrees. 

[0038] The light transmittance when changing the content of the nitrogen in a mixed-gas ambient 
atmosphere to drawing 4 is shown. In addition, light transmittance was measured using the 
spectrophotometer (made in Hitachi: model 340). 

[0039] A Mo:Si=20:80-mol% mixed target is used so that assessment drawing 4 may show. In case 
the phase shift mask blank and phase shift mask for i lines (wavelength of 365nm) are manufactured, 
when the amount of the nitrogen occupied in the mixed-gas ambient atmosphere at the time of 
membrane formation is smaller than 38% Since the phase shift layer of high permeability is not 
obtained, it is not desirable, and when the amovmt of nitrogen exceeds 48%, in case the permeability 
of a phase shift layer becomes high too much and the optical property of a phase shift layer and 
inspection of a pattern are conducted with the inspection machine of a transparency mold, since it is 
hard coming to inspect, it is not desirable. 

[0040] The optical diffusion shell which consists of a thin film of the molybdenum nitrided by the 
front face of examples 9-1 1 and an example of comparison 5 transparence substrate and silicon 
(MoSiN) was formed, the phase shift mask blank for KrF excimer lasers (wavelength of 248nm) was 
obtained, patteming of the optical diffusion shell was carried out, and the phase shift mask was 
obtained. 

[0041] The mixed target (Mo:Si=20:80-mol%) of molybdenum (Mo) and sihcon (Si: silicon) is 
specifically used. While changing the content of the nitrogen in the mixed-gas ambient atmosphere 
of an argon (Ar) and nitrogen (N2) with 80% (example 9), 90% (example 10), 100% (example 1 1), 
and 79% (example 5 of a comparison) A pressure is adjusted in the range of 1 .2 - 1 .7xlO-3Torr. By 
reactive sputtering The phase shift mask blank and the phase shift mask were obtained like the 
above-mentioned example except having formed the thin film of the molybdenum nitrided on the 
transparence substrate, and silicon (MoSiN). In addition, the thickness of the optical transflective 
section was adjusted so that the amount of phase shifts might become 180 degrees. 
[0042] The light transmittance when changing the content of the nitrogen in a mixed-gas ambient 
atmosphere to drawing 5 is shown. In addition, light transmittance was measured using the 
spectrophotometer (made in Hitachi: model 340). 

[0043] In case a Mo:Si=20:80-mol% mixed target is used and the phase shift mask blank and phase 
shift mask for KrF excimer lasers (wavelength of 248nm) are manufactured so that assessment 
drawing 5 may show, when the amount of the nitrogen occupied in the mixed-g2is ambient 
atmosphere at the time of membrane formation is smaller than 80%, since the phase shift layer of 
high permeability is not obtained, it is not desirable. 

[0044] In addition, all the relative density of the target material of a presentation of an example 1-11 
originated in it being 90% or more and the relative density of target material being a non-dense, and 
a pinhole did not generate it on the film. 

[0045] The optical diffusion shell which consists of a thin film of the molybdenum nitrided by the 
front face of examples 12-13 and an example of comparison 6 transparence substrate and silicon 
(MoSiN) was formed, the phase shift mask blank for KrF excimer lasers (wavelength of 248nm) was 
obtained, patteming of the optical diffusion shell was carried out, and the phase shift mask was 
obtained. 
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[0046] The mixed target (Mo:Si=5:95-mpl%) of molybdenum (Mo) and silicon (Si: silicon) is 
specifically used. While changing the content of the nitrogen in the mixed-gas ambient atmosphere 
of an argon (Ar) and nitrogen (N2) with 25% (example 12), 35% (example 13), and 24% (example 6 
of a comparison) A pressure is adjusted in the range of 1 .2 - 1 .7xlO-3Torr. By reactive sputtering 
The phase shift mask blank and the phase shift mask were obtained like the above-mentioned 
example except having formed the thin film of the molybdenum nitrided on the transparence 
substrate, and silicon (MoSiN). In addition, the thickness of the optical transfiective section was 
adjusted so that the amount of phase shifts might become 1 80 degrees. 

[0047] The light transmittance when changing the content of the nitrogen in a mixed-gas ambient 
atmosphere to drawing 6 is shown. In addition, light transmittance was measxired using the 
spectrophotometer (made in Hitachi: model 340). 

[0048] In case a Mo:Si=5:95-mol% mixed target is used and the phase shift mask blank and phase 
shift mask for KrF excimer lasers (wavelength of 248mn) are manufactured so that assessment 
drawing 6 may show, when the amount of the nitrogen occupied in the mixed-gas ambient 
atmosphere at the time of membrane formation is smaller than 25%, since the phase shift layer of 
high permeability is not obtained, it is not desirable. 

[0049] Although the desirable example was given above and this invention was explained, this 
invention is not necessarily limited to the above-mentioned example. 

[0050] For example, the thin film of the optical transfiective section can be formed by DC sputtering, 
RF sputtering, etc. as reactive sputtering. In addition, the direction of effectiveness of DC sputtering 
is size. 

[0051] Moreover, to the exposure wavelength to be used, a transparence substrate will not be 
restricted, especially if it is a transparent substrate. As a transparence substrate, a quartz substrate, 
fluorite, other various glass substrates (for example, soda lime glass, alumino silicate glass, 
aluminoborosilicate glass, etc.), etc. are mentioned, for example. 

[0052] Moreover, in an example, other inert gas, such as helium, neon, and a xenon, may be used 
instead of Ar gas. 

[0053] Furthermore, although mentioned only about the thin film of the nitrided metal and silicon in 
the example, also in case the target of this invention forms thin films, such as a thin film of an 
oxidized metal which is indicated by JP,6-332152,A, and silicon, and a thin film of the metal by 
which oxidation nitriding was carried out, and silicon, it is useful. 

[0054] Furthermore, in an example, metals, such as Ta, W, Ti, and Cr, may be used instead of Mo. 
[0055] In addition, although the example showed the example which uses the target of this invention 
as a target for forming the optical transfiective section of a phase shift mask, it is not restricted to this 
but the target of this invention can also be used as a target for forming a usual light-shielding film, 
usual low reflective film, etc. in a photo mask etc. 
[0056] 

[Effect of the Invention] As explained above, according to this invention, the phase shift mask and 
phase shift mask blank which have the optical transflective section excellent in film properties, such 
as acid resistance and transmission, can be offered. 

[0057] Moreover, while excelling in the discharge stability at the time of membrane formation, the 
optical transflective section of good membraneous quality is obtained. 

[0058] Furthermore, inspection can be ensured [ easily and ] in case the optical property of a phase 
shift mask blank and a phase shift mask and inspection of a pattern are conducted. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the imprint principle of a halftone mold phase shift mask. 
[Drawing 2] It is the fragmentary sectional view showing a halftone mold phase shift mask blank. 
[Drawing 3] It is drawing showing the relation between a presentation and permeability of target 
material, acid resistance, and discharge stability. 

[Drawing 4] It is drawing showing the presentation of target material, and the relation between the 
nitrogen content in a mixed-gas ambient atmosphere, and permeability. 

[Drawing 5] It is drawing showing the presentation of target material, and the relation between the 
nitrogen content in a mixed-gas ambient atmosphere, and permeability. 

[Drawing 6] It is drawing showing the presentation of target material, and the relation between the 
nitrogen content in a mixed-gas ambient atmosphere, and permeability. 
[Description of Notations] 

1 Transparence Substrate 

2 Light Transmission Section 

3 Optical Transflective Section 
3 a Optical diffusion shell 
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